The k-Wave MATLAB toolbox is widely used to conduct medical ultrasound simulations. These require accurate models of acoustic sources. In k-Wave, a k-space pseudospectral time domain model of acoustic propagation, sources are introduced by adding acoustic pressure at points on a uniform, orthogonal grid. For curved sources two issues arise: First, points on the source's surface do not necessarily align with the grid, and so are typically moved to nearby grid nodes. This produces local phase errors in the discretised source. Second, the resolution of the grid is lower in directions which are unaligned with the grid axes. This results in fewer source points in these directions, and hence in local amplitude errors. These errors are collectively referred to as 'staircasing'. The present work outlines a method for introducing acoustic sources that is free from staircasing errors.
